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CapillaryelectrophoreticspecieｓｏｆＣｏ(Ⅱ）ａｎｄＣｕ(11）with2-pyridimecarboxylate（2-PC）and
pyridinedicarboxylates(PDCs)byon-columncompleKationweredeteImined・ThesemigrationorderswereCo(Ⅱ)＜
Cu(11)fbr2,3-and2s-PDC,Ｃｕ(11)＜ＣＯ(11)fOr2-PCand2,4-PDC,ＣＯ(Ⅱ)＝Ｃｕ(11)fbr2,6-PDCona20mMsodium
tetraboratebufＹｅｒｗｉｔｈａｌｍＭ２－ＰＣｏｒＰＤＣａｔｐＨ9.2．Separationvoltageandelectriccurrentwere20kValudl５
mA,respectively、TheseretentionorderswerealsoCo(11)＜Ｃｕ(Ⅱ)fbr2-PC,Ｃｕ(11)＜ＣＯ(11)fOr22-and2s-PDC，
andＣｕ(Ⅱ）＝ＣＯ(11)fbrM-and2P-PDConthebu晩rinHPLCusingsilicagelsasapackingmateriaI・Itwas
concludedthatCo(11)fbrmedICo(2-PCM~with2-PC,ＩＣＯ(2,6-PDqzlz~ｗｉｔｈ２，６PDC,ＩＣＯ(PDO2(H20)ＺｌｚＷｉｔｈ２,3‐
and2,5-PDC，ａｎｄ［ＣＯ(2,4-PDCMH20hl4with2,4-PDC，ａｎｄｔｈａｔＣｕ(11）fbrmedlCu(2-PCL］with2-PC，
｛Cu(2,6-PDC)212Ｗｉｔｈ2,6-PDC,andlCu(PDC)2(ＨＰ)I2With2,3-,2,4-3,.2,5-PDCinthebu晩r・ＣＯ(11)fbrmeda
specificanioniccomplexwithM-PDCTheseanionicCo(Ⅲ)-PDCcomplexescouldbefOrmedonlybytheon-column
complexation．
LIntroduction
Aseparationoftransitionmetalionswithsome
L10-phenanthroline(phen)derivativesandA1izarin
complexone（ALC）aschelatingreagentshasbeen
developedbycapillaryzoneelectrophoresis（CZE）
[l-5lSince［Cu(phenderivativeL]2＋hastwo
vacantaxialcoordinationsites,migrationbehaviorin
CZEdependedonaxialcoordinationequilibriaｏｆ
[Cu(phenderivative)2】2＋ｗｉｔｈsomealiphatic
carboxylateions［1,21Ｃｕ(Ⅱ)-ALC-H20temary
complexcouldsubstituteitscoordinatedwater
moleculesintosomeaminesThesubstitution
equilibriaalsoproducedavariationfbrseparation
selectivｉｔｙｏｆｃｏｐｐｅｒｉｏｎｉｎＣＺＥ［3]、CZE
separationmethodusingtheaxialcoordinationand
thesubstitutionequilibriafbrmedtheternary
complexeswouldbeausefillseparationmode，
becauseitcouldgivevariationsfbrseparation
selectivityofthemetalions
Complexationofnickelionwithabidentate
chelatingreagentofbathophenthrolinedisulfbnate
(BPS)producedthreecomplexesofl：１，１：２，and
l3ofthenickeliontoBPSinCZE[４１Whenthe
bidentatechelatingreagentisusedinCZEseparatlon
ofmetalions,itisinterestingtoinvestigatemigration
behaviorsofthemetalions,becausetheunexpected
migrationbehaviorcouldbeoftenobtainedasthe
nickelion-BPScomplexes
Chelatingreagentpyridinedicarboxylate（PDq
fbrmsmetalcomplexeswithmanymetalions［6l
Separationofsomemetalionsonaporoussilica
boundiminodiaceticaci。[7]andseparationofsome
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Capillaryelectrophoresiswascarriedoutby
Z70AHT(AppliedBiosystems,Califbmia)ａｔ３０℃、
Ａ７２０ｍｍｌｏｎｇ(500mmtodetectorcell)５０川i・d
fUsedsilicacapillary(GLScience,ＴＯＩ｡/o)wasused
Samplewasintroducedintothecapillaryfmmanode
sideinvacuum(-17kPa)fbr5sAppliedvoltage
was20kV・ＤｅtectionwaspeIfbrmedbydirectly
UVabsorptionat270nm
Chromatographicsystem（TOSOILTokyo）
consistedofaCCPDdualpump，aRheodyne7725
injectorwithlOO〃lsampleloonaUV-8000
UV-detectorandaCO-8000air-ovenat3０℃・
DetectionwaspeIfbmmedbydirectlyUVabsorptlon
at270nm
aInons，magnesiumandcalciumionsonanamon
exchangeresin[8]usingtridentate2,6-PDCchelating
reagentasaneluenthavebeenreportedbyhigh
perfbrmanceliquidchromatography(IPLC）Ithas
describedthatcomplexationandion-exchange
reactioninHPLCｗｅｒｅgovernedbystability
constantsofthemetalionswithz6-PDCandthe
iminodiaceticacidThemetalion-2,6-PDCspecies
inanefHuenthavenotbeenobviousAlthougha
separationofsomeanionswith2,6-PDCasa
backgroundelectrolytehasbeenalsoreportedby
CZE［gLithasnotbeenreportedfbrseparationof
metalions、AreversedHPLCseparationofsome
metalionswithbidentate2-pyridinecarboxylate
(2-PC)includingacetonitrileasaneluentatpH70
byon-columncomplexationhasbeenreported[l01
CZEseparationmethodsofmetalionswith2,6-PDC
includingcationicsurfactantsbyon-column［11-13］
andpre-column［14］complexationhavebeenalso
repoltedThemetalion-2-PCand2,6-PDC
complexescoulddirectlydetectaspositivepeaksata
UVrange,notanindirectdetectionInthesecases，
theseparationmetalcomplexspecieswoulddepend
onstabilityconstantsofthemetalionswith2-PCand
2,6-PDCHOwever6systematicinvestigationfbr
migrationbehaviorsofmetalionswith2-PC，2,3-,
2,4-,2,5-,ａｎｄ2,6-PDChasnotbeenreportedyet
Chelatingreagents,2,3-,2,4-,ａｎｄ2,5-ＰＤＣ,generally
behaveasabidentatechelatingreagentbetweenan
oxygenof2-caIboxylateionandanitrogeｎｏｆ
ｐＷｉｄｉｎｅｒｉｎｇｉｎＰＤＣ［６１However，3-,4-,ａｎｄ
５－carboxylateionsinPDCcanbehaveaＳｅｖｅｎ
monodentateligandsTherefbre,ｔｈｅ2,3-,2,4-,2,5-,
3,4-ａｎｄ3,5-PDCcouldfbrmsometransitionmetal
ions-PDCpolymersincrystals［15-26］Ｓｉｎｃｅｔｈｅ
2,3-,2,4-,ａｎｄ2,5-PDCcouldbehaveasbothofthe
monodentateandthebidentateIigands，itis
intercstingtoinvestigatemigrationbehaviorsof
metalionswitｈｔｈｅｓｅＰＤＣｓｉｎＣＺＥ、Especially,the
migrationbehaviorsofcObalt(11)andcoppe1n(11)with
thesePDCsinanalkalinesolutionwerespecifiｃｉｎ
ｓｏｍｅｍｅｔａｌｉｏｎｓａｓｓａｍｐｌｅｓＴｈｅｒｅfbre，the
migrationbehaviorsofcobalt(Ⅲ)andcopper(11)ｗｉｔｈ
ｔｈｅｓｅＰＤＣｓｉｎＣＺＥｂｙｏｎ－ｃｏｌｕｍｎｃomplexationwere
investigated
２２.Chemicals
ChelatingreagentsZ-PC，2,3-,2,5-,2,6-,ａｎｄ
3,5-PDCwerepurchasedftomWako(Osaka,Japan）
2,4-ａｎｄ3,4-PDCwerepurchasedfiPomAldrich
(Milwaukee，ＶⅦ）Allreagentswereusedas
obtainedElectrophoreticbufTersandeluentswere
preparedfiomsodiumtetraborate,boricacidandthe
chelatingreagenｔｓＦｏｒＣＺＥ，acetophenonewas
usedasamarkerofelectroosmoticflow(EOF）For
HPLCsilicaparticlesoflO〃mdiameterofWakogel
LC-10H(Wako,Osaka,Japa､)ｗａｓｌｏａｄｅｄｏｎｔｏａ４６
ｍｍｉｄｘ２５０ｍｍｌｏｎｇstainlesssteelcolumn
StandardsolutionsofCo(Ⅲ）ａｎｄＣｕ(IDwere
preparedfi｢ommetalnitrateAllsolutionswere
filteredthroughO45似mPTFEfilter（Advantec，
Tolqp）
z3Procedure
ForCZEbyon-columncomplexation，capillary
wasfirstconditionedwithelectrophoreticbufTbr（１０
ｍin)immediatelypriortoinjectionThecapiUary
wassystematicallywasheｄｗｉｔｈＯ１ＭＫＯＨ(２ｍin)，
thenrinsedwithwatcr(Zmin)betweenruns
ForCZEbypre-complexatiolL1mMCo(Ⅱ)ａｎｄ
Cu(IDpre-complexedwithalOmMPDCi、a20
mMsodiumtetraboratebufYeratｐＨ９２ａｓｓａｍｐｌｅｓ
ｗｅｒｅｕｓｅｄＴｈｅ２０ｍＭｓｏdiumtetraboratebufYerat
pH92withoutPDCastheelectrophoreticbufTerwas
usedTheotherprocedurewasasCZEbythe
on-columncomplexation
ForHPLCbytheon-columncomplexationsince
the20mMsodiumtetraborateeluentsincludingl
mMPDCatpH92dissolvedsilicaparticlesas
２.Experimental
21Apparatus
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packingmaterials，columnwasre-loadedbythe
packingmaterialseverytimebefbreuseTheＨｏｗ
ｒａｔｅｗａｓｌｍｌｍｉｎ－ｌ．
itfbrmedal：３chargedcomplexof-1fbrCo(m
with2-PCThestabilityconstants(ｌｏｇＡａｎｄｌｏｇ
角)ｏｆＣｏ(11)ｗｉｔｈ２－ＰＣａｔ２０℃（I＝01）ａｒｅｌＯ４４
ａｎｄｌ４０９,respectively[6lItisreasonablethatthe
I2Cu(Ⅲ)-2-ＰＣａｎｄｔｈｅｌ：３ＣＯ(Ⅲ)-2-PC
complexes,whichhavethelargeloMzandlogA，
stablyexistedintheelectrophoreｔｉｃｂｕｆＹｅｒａｔｐＨ９２
Ｔｈｅ２－ＰＣｂｅｈａｖｅｄａsabidentateligandfbrCo(11）
andＣｕ(Ⅲ）
IncasesofPDCs,sincepKh2sof2,3-,2,4-,2,5-,
and2,6-PDCａｔ２０℃（I＝05)ａｒｅ463,473,464,
and468,respectively[6LthesePDCsexistasanions
of-ZchargeinthesodiumtetraboratebuffbｒａｔｐＨ
９２Ａｌｓｏ,thestabilityconstants(loM2)ｏｆＣｕ(11）
ｗｉｔｈ2,3-,2,4-,2,5-,ａｎｄ2,6-PDCａｔ２０℃（J＝0.5）
are１４１５，１４５５，１４３５，ａｎｄｌ６Ｓ２（Ｊ＝01)，
respectively[６１ＴｈｅｌｏｇＡｖａｌｕｅｏｆＣｏ(Ⅲ)ｗｉｔｈ
2,6-PDCat２０℃（I＝01)ｉｓｌＺ７０[6ｌＴｈｅｌｏＭ２
ａｎｄｌｏｇβＷａｌｕｅｓｏｆＣｏ(11）ｗｉｔｈ2,3-,2,4-,ａｎｄ
2,5-PDChavenotbeenreportedncouldbe，
however,expectedthattheselog比andloMWalues
wouldbenearlythesimilartothoseofCo(11)-2-PC
becausetheselogAvaluesofCu(11)PDCarenearly
thesimilartothatofＣｕ(11)-2-PCTherefbrc，
althoughitwasfirstexpectedthatanalogousCum）
andCo(11）ＣＯmplexesof2-PCfbr2,3-,2,4-,ａｎｄ
2,5-ＰＤＣｗｏｕＩｄｂｅｆｂｒｍｅｄ，thesemigrationorders
wereCu(11）＜＜ＣＯ(Ⅱ）ｆｂｒＺ,4-ＰＤＣａｎｄＣｏ(ＩＤ＜
Cu(ＩＤｆｂｒ２,３－ａｎｄ2,5-PDCSurprisingly，the
migrationorderfbr2,4-PDCwasdiffbrenthPomthose
fbr2,3-ａｎｄ2,5-ＰＤＣ，ｉｎｓｐｉｔｅｏｆｏｎｌｙｉｓｏｍｅｒｓｏｆ
ＰＤＣＴｈｉｓｗouldmeanthatCu(Ⅲ)mightfbnnl：２
(＝metalionPDC)chargedcomplexesof-2with
PDCandthaｔＣｏ(Ⅱ)ｍｉｇｈｔｆｂｎｎｌ：３Charged
complexof-4witha4-PDCandl:Zcharged
complexesof-Zwith２，３－ａｎｄ2,5-ＰＤＣ，because
peaksofCo(IDwereclosetothoseofCu(Ⅱ)fbr2,3-
and2,5-ＰＤＣＯｎＩｙｔｈｅＣｏ(ID-2,4-PDCcomplex
wasfbrmedataspecificｒａｔｉｏｏｆｍｅｔａｌｉｏｎｔｏＰＤＣ
Ｉｔｉｓａｌｓｏconsideredthatgeometriesofthel：Z
chargedcomplexesof-2fbrCu(Ⅲ)withPDCmight
bediffbrentffomthoｓｅｆｂｒＣｏ(11）ｗｉｔｈ2,3‐ａｎｄ
2,5-PDC,becauseofnoseparationbetweenCo(ID
andCu(11)ｗｉｔｈ2,6-PDC,whoseCo(Ⅱ)ａｎｄＣｕ(Ⅲ）
ｆｂｒｍｅｄｔｈｅｓｉｍｉｌａｒｇｅｏｍｅｔＩｙｏｆｔｈｅｌ：２charged
complexof-Z
IncasesofM-and3,5-PDC,peaksofCo(Ⅱ)and
Cu(Ⅱ)onthe20mMsodiumtetmboratebufTeratpH
3.ResultsanddiscuLSsion
31CZEmigrationbehavior
Figlshowselectrophero厚ａｍｓｏｆＣｏ(Ⅱ）ａｎｄ
Cu(11)ona20mMsodiumtetraboratebufTeraｔｐＨ
ｇｇ目何白白。⑰自藝く
０ 1０ 1５５
Time/ｍiｎ
FiglElcctrophem厚ａｍｓｏｆ５ＩＩｇｍｒｌＣｏ(11)ａｎｄ
Cu(Ⅱ)on20mMsodiumtctraboratebufIeraｔｐＨ９２
ｍｐｒｅｓｃｎｃｅｏｆｌｍＭ２－ＰＣ，2,3-PDC，2,4-ＰＤＣ，
2,5-ＰＤＣ,ａｎｄ2,6-PＤＣ
ｇ２ｉｎｐｒｅｓｅｎｃｅｏｆｌｍＭ２－ＰＣ，2,3-,2,4-,2,5-,ａｎｄ
2,6-ＰＤＣ，respectivelyIncaseof2-PC，migration
orderwasEOF＝Ｃｕ(11)＜ＣＯ(Ⅱ）SincepAqof
2-PCis523(IOnicstrength(ﾉ)＝01)at20℃［６１ｔｈｅ
２－ＰＣｅｘｉｓｔｓａｓａｎａｎｉｏｎｏｆ－１ｃｈａｒgeinthesodium
tetraboratebufTerａｔｐＨ９２Ａ１ｓｏ，ｓｉｎｃｅａｐｅａｋｏｆ
Ｃｕ(Ⅱ)-Z-PCwasobservedimmediatelyafterapeak
ofEOF(waterdippeak),itfbnnedaneutrall2
complexesofＣｕ(IDwith2-PCStabilityconstant
(log&)ofCu(Ⅱ)with2-PCisl4g5(I＝０１)at20℃
[６１Ontheotherhand,sinceapeakofCo(Ⅱ)-2-PC
wasobservedafterthepeaksofEOFandCu(Ⅲ)-2-PC，
．、
CO(H)＋Cu(Ⅱ
AOPDC
、
LＡ
２ＳPDC
Co(H)､ｒＣu(H）
．且
ZJqPDC
叩)ＴｃⅧ
LＡ
C岨hII-C･(Ⅲ
2PPC
｢
■●
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ｇ２ｉｎｐｒｅｓｅｎｃｅｏｆｌｍＭ３,4‐ａｎｄ3,5-PDCwerenot
observedTherefbre,sinceitwasfbundthatoxygen
of2-carboxylateionandnitrogenonpyridineringin
PDCwererequiredinordertoobtainthepeaksof
Co(Ⅱ)ａｎｄＣｕ(Ⅱ),complexfbrmationofCo(Ⅱ)ａｎｄ
Cu(11)ｗｉｔｈ３，４－ａｎｄ3,5-PDCasonlymonodentate
ligandswouldbeveryweakintheelectrophoretic
bufIbratpH92Forexample,thestabilityconstant
(log仏)ｏｆＣｕ(11)ｗｉｔｈ３－ＰＣｉｓｏｎＩｙ６２(/＝０５)ａｔ
２０℃［6］
Ｚ－ＰＣ
Ｃｏ(ＩＤ
ｊｒ<ilLiLi-
I／』
８目何ｓ■①由こぐ
０ ２５ｓｏ７．５１０．０１２．５１５０
ＴＨｍｅ／ｍiｎ
３２.CZEmigrationbehaviorsofCo(11）ａｎｄＣｕ(11）
pre-complexedwithPDC
IncasesofCZEseparationsofCo(Ⅲ)andＣｕ(ID
pre-complexedwith2,3-,2,4-ａｎｄ2,5-PDCinthe20
mMsodiumtetraboratebｕｆＹｅｒａｔｐＨ９２ａｓｓａｍｐｌｅｓ，
peaksofonlyCu(IDwereobserved，becausea
precipitationofCo(IDwithhydroxideionswas
producedinthesampleAnionｉｃＣｏ(Ⅲ)-PDC
complexescouldexistinthebufYeratpH92onlyby
on-columncomplexationmethodThismeansthat
Cu(Ⅲ)fimnedmorestablecomplexeswithPDCin
thesodiumteraboratebufferatpH92andthatCo(Ⅲ）
wouldfbrmPDCcomplexeshydrolyzedbythe
hydroxideionorwatermolecules．
Ｃｕ(Ⅱ）ＣＯ(Ⅱ）に〆<1－ｇ｜目白出島ロく
2,3-PＤＣ
０ ２．５５
Ｔｉｍｅ／ｍiｎ
８目甸二世ｇロヨ
３３.HPLCretentionbehavior
Fig2showschromatogramsofCo(11)andＣｕ(Ⅲ）
ona20mMsodiumtetraboratebufferatpH92in
presenceoflmM2-PC,2,3-,2,4-,2,5-,and2,6-PDC
respectively，underthesamebufTerconditionsas
CZERetentionorderswereCu(ＩＤ＜ＣＯ(Ⅱ)fbr2,3-
and2,5-ＰＤＣａｎｄＣｕ(Ⅲ）＝ＣＯ(Ⅱ）ｆｂｒＺ,4-PDC
ChromatographicbehaviorofCo(ID-2,4-PDCwas
apparentlydifTerentftomｔｂｏｓｅｏｆＣｏｍ)-2,3‐ａｎｄ
2,5-PDCasCZEmigrationbehaviors、SinCesilica
gelsphasehasanegativechargeonthebufferatpH
92[Z7Lmorenegativelychalgedcomplexeswould
eluteatfirstThiscanbeprovedbyfhctsthat
retentiontimeof[ＣＯ(2-PC)3]~ofachargedcomplex
of-1wasshorｔｅｒｔｈａｎｔｈａｔｏｆ［Cu(2-PC比］ofa
neutralcomplexandthatpeakof[Cu(Z-PCﾙ]was
broadTherefbre,theCo(Ⅲ)-2,4-PDCcomplexhas
amorenegativechargethanCo(ID-2,3-and2,5-PDC
SensitivityofCo(11)-2,4-PDCwasalsohigherthan
thoseofＣＯ(11)-2,3-ａｎｄ2,5-PDCThismeansthat
thenumberofPDCintheCo(11)-2,4-PDCcomplexis
largerthanthoseintｈｅＣｏ(11)-2,3-ａｎｄ2,5-PDC
０２．５５
Ｔｉｍｅ／ｍiｎ
CO(IＤ
８目甸二世自白く
副口
2,5-PＤＣ
０２．５５
Ｔｉｍｅ／ｍiｎ
Fig2ChromatogramsofCo(IDandCu(Ⅱ)on20mM
sodiumtctmbomtcbuffbratｐＨ９２ｍｐｌｃｓｃｎｃｃｏｆｌｍＭ
２－ＰＣ，2,3-ＰＤＣ，2,4-ＰＤＣ，ａｎｄ2,5-PDCFlowrate，l
mlmin~';conccntrations(Ｕｇｍｌ~')ofCo(Ⅱ)andＣｕ(Ⅱ),６
and25fbr2-PC5and5fbr2,3-PDC3and3fbr
2,4-PDClOand5fbr2,5-PDC
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ＣＯ(Ⅲ)wouldfbnnaL3chargedcomplexof-4with
2,4-ＰＤＣａｓｃａｓｅｓｏｆＣＺＥＨＯｗｅｖｅｒ，sensitivityof
theCo(11)-2,4-PDCcomplexwaslowinCZEThis
meansｔｈｅＣｏｍ)-2,4-PDCcomplexfbralong
migrationwashydroIyzedTheCo(Ⅲ)-2,3-ａｎｄ
2,5-PDCandtheCu(11)-PDCcomplexeswerel：Z
complexesof-2chargeofdifTbrentgeometryasthe
casesofCZE,becauseofseparationbetweenCo(11）
andＣｕ(11）TheseHPLCresultswouldsupportthe
CZEmigrationbehaviors．
２．５
(a） ＣＯ(Ⅱ）2.0
５
０
１
１
助〒シ【Ｅｕ可，ｃ［へＰ一
Cu□）０５
0.0
6.5７０７．５ 8.0
pＨ
８５ 9.0 9.5
３４CZEmigrationbehavioronpH
Dependenciesofelectrophoreticmobilities仏．p）
oｎｐＨａｒｅｓｈｏｗｎｉｎＦｉｇｓ３（a)－(｡）Separatlon
cuITentsatpH70-80and８．５－９２ｗｅｒｅ１６.Ｏａｎｄ
ｌ５０ｍＡ，respectivelyTherefbre，ａｎｅｆＹｂｃｔｏｆβep
valuesontheionicstrengthswouldbenegligible
lncaseof2-PC,thMepvaluesofCo(11)ａｎｄＣｕ(Ⅱ）
wereconstantThismeansthatthehydroxideions
orwatermoleculescouldnotcoordinateto
[Cu(Z-PC光］andcouIdnotsubstitute2-PCin
[ＣＯ(2-PC)3Jｏ
ＩｎｃａｓｅｓｏｆＰＤＣｓｉｎｃｅｔｈｅ似epvaluesofCo(11）
andＣｕ(Ⅲ）decreasedwithincreasingpILwater
moleculeswouldbecoordinatingtＯＣＣ(ID-and
Cu(11)PDCcomplexes Therefbre，the
dependenciesoftheﾉｲｅｐｖａｌｕｅｓｏｎｐＨｗｏｕｌｄｂｅｄｕｅｔｏ
ａｄｉｓｓｏciationofaprotoninthecoordinatingwater
moleculesAlthoughthedependenciesｏｆｔｈｅ似ep
valuesofCo(11)ａｎｄＣｕ(11)ｗｉｔｈ2,3‐ａｎｄ2,5-PDC
werealmostthesame,thMepvaluesofCo(11)ａｎｄ
Cu(11)with2,4-PDCsuddenlydecreasedatabovepH
８５．ThismightmeanthatgeometriesofCo(11)‐and
Cu(11)-2,4-PDCcomplexeswerechangedfi｢om
bidentatetomonodentatecomplexesfbrthe
coordinated2,4-PDCincludingsubstitutionofwater
moleculesThedetailcouldnotbeobviousinthis
workHowever，３－，４－ａｎd5-carboxylateion
obviouslyinterruptedcoordinationof2-carboxylate
ionandnitrogenofpyridineringConsequently，
coordinationofwatermoleculestoＣＯ(Ⅱ）ａｎｄ
Cu(11)-PDCcomplexesoccu汀eｄ
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Fig3DCpcndcncicsof似cpofCo(11)ａｎｄＣｕ(Ⅱ)ｏｎ
ｐＨｆｂｒ２－ＰＣ（a)，2,3-PDC（b)，2,4-PDC（c)，ａｎｄ
2,5-PDC(｡）ＣＯ(Ⅱ)，●;Ｃｕ(11)，▲．
3.5.MigrationspeciesofCo(Ⅲ)andＣｕ(Ⅲ)withPDC
ChemicalstructuresofCo(Ⅱ)‐ａｎｄＣｕ(11)-2,3-,
2,4‐ａｎｄ2,5-PDChavebeendeterminedbyX-ray
crystaIstructures［15-19lThechemicalstructures
dependedonconditiontofbrmthesecrystals．
AlthoughPDCfbrmedamononuclearcomplexwith
Cu(Ⅲ)underanacidiccondition(ｐＨ＝3),itfbrmeda
polynuclearcomplexwitｈＣｕ(Ⅱ)underalessacidic
condition（ｐＨ＝５）［l8lInotherwords，PDC
behavedasonlybidentateliganｄｉｎｃａｓｅｏｆｅｘｉｓｔｉｎｇ
４４Takasl]iYoKoYAMA,EmikoMATsusHITA,ShOiiOKAMuRAMakotoSHIGEMITsu,AkilnlToH,SatomiHIGAsHIMuRA,Masayo6hilNAHARAandMichioZENKI
(a）asitsmonoaInon,andasbothmonodentateandthe
bidentateligandsincaseofexistingasitsdianion
Therefbre，PDCwouldbehaveasboththe
monodentateandthebidentateligandsunderthese
bufferconditionsatpH70-921nadditiontothe
X-raycrystalstructures分omreferences[15-l91facts
thatCo(Ⅱ）fbImedanionicl：３complexｗｉｔｈ
2,4-PDCasdesclibedinsections31-33・andthat
hydroxideionsandwatermoleculeswere
coordinatingtoCo(ID-andCu(Ⅲ)‐PDCcomplexesas
describedinsectiｏｎ3.4.suggestchemicalstructures
oftheＣＯ(Ⅱ）ａｎｄＣｕ(Ⅱ)-PDCcomplexesas
illustratedinFigs4（a）－（c）Theanionic
Co(Ⅱ)PDCcomplexescouldbefbrmedonlybythe
on-columncomplexationinalkalinesolutionin
presenceofPDCAlthoughthereasonwhyonlythe
2,4-PDCfbnnedthel3complexwithCo(Ⅱ)could
notbeobvious，ｔｈｅ2,4-PDCmightproducea
polynuclearcomplexwithCo(11）
Ｏ
縦Ｏ￣「－ＩＪＦ」 【】趨 【】ｒｌＬ」」
題(b）才碑 『】（】
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4.Conclusions
CZEseparationbetwee、ＣＯ(Ⅲ)ａｎｄＣｕ(IDwith
2-PC，2,3-,2,4-,ａｎｄ2,5-PDCwasaccomplished
MigrationspeciesofCo(11)andＣｕ(Ⅱ)withZ-PCand
PDCwerefbundSpecificseparationof
Co(Ⅱ)-2,4-PDCwasduetofblmationofanionicl：３
CO(Ⅱ)-2,4-PDCcomplexChelatingreagents,2,3-,
2,4-，2,5-PDCbehavedasbothofmonodentateand
bidentateligandsinalkalinesoｌｕｔｉｏｎＵｓｉｎｇ
ｉｓｏｍｅｒｓｏｆＰＤＣｉｎＣＺＥ，separationselectivityof
metalionscouldbechanged
~０
Ｏ￣
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Fig4Chcmicalstructurcsofmigrationspccicsfbr
Co(11)andＣｕ(Ⅱ)with2,3-(a),2,4-(b),and2,5-PDC(c）
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